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and embracing the true 
complexity of biology, we  
can strengthen our science 
and our society.”
Gene	E.	Robinson
DIRECTOR, CARL R. WOESE 
INSTITUTE FOR GENOMIC BIOLOGY









































































Respecting and fostering diversity in 





















rigid manner that does not allow for commu-
nity	feedback	or	what	community	members	












surrounding genomic science in indigenous 
communities.	This	program	provides	a	strong	
example	of	how	thoughtfully	created	opportu-













Protecting the privacy of research 
participants and consumers
Another	part	of	the	effort	to	democratize	







































































provides a kick-start to 
IGB innovation




















































































































































We see  
an opportunity  
to encourage and  
facilitate the process of 
translating great science 
into applications that  
will benefit business  
and society.”















There	 are	many	 diverse	 genes	 that	 are	
involved	in	the	metastasis	of	breast	cancer	such	




























mechanism of cell division in the archaeon 
Sulfolobus islandicus.
The	 cells	 of	 S. islandicus and related 
archaeal	species	are	protected	by	a	protein	
layer	called	 the	S-layer.	When	one	of	 the	
genes	 encoding	 a	 component	 protein	 of	
this	 enveloping	material	 is	mutated,	 the	
cells	appear	enlarged	and	clump	together,	





to accurately stain and image the DNA and 
the	membrane,	 I	will	 take	a	step	 towards	
answering if the cell size has any relation to 
the amount and or location of the DNA within 
the	cell,	or	even	if	these	cells	have	DNA	at	all.”
Narlock	is	thrilled	to	be	contributing	to	
research addressing such a fundamental 
biological	question.
“I	 chose	 to	 transfer	 to	 Illinois	 for	 the	
research	opportunities	and	this	is	definitely	
the	experience	I	was	hoping	to	get,”	she	said.■





















Scholars experience a 
summer of science
Carl R. Woese Undergraduate Research Scholar Monika Ziogaite Carl R. Woese Undergraduate Research Scholar Allison Narlock
I ultimately 
knew that in order  
to reduce my  
fear of cancer . . .  
I had to better 
understand it.”  
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BY ENTICING AWAY THE REPRESSORS 
dampening	unexpressed,	silent	genes	in	Strep-
tomyces	bacteria,	researchers	have	unlocked	
several large gene clusters for new natural 
products,	according	to	a	study	published	in	the	
journal Nature Chemical Biology.
Since	many	antibiotics,	anti-cancer	agents	












Zhao	 said.	 “Anti-microbial	 resistance	 has	
become	a	global	challenge,	so	clearly	there’s	
























To	prove	 that	 the	molecules	 they	 coded	
for	were	being	expressed,	researchers	tested	
the	decoy	method	first	on	two	known	gene	
clusters	 that	 synthesize	 natural	 products.	
























silent genes produces new 
molecules, potential drugs
From left: Fang Guo, postdoctoral fellow; Steven L. Miller Chair Professor of Chemical and Biomolecular Engineering Huimin Zhao; and Bin Wang, postdoctoral fellow
Streptomyces bacteria, which aids in the  










concentrations are too low to isolate tagatose 
effectively.	The	 traditional	manufacturing	








Jin’s team used the internal machinery of 
yeast	cells	as	tiny	tagatose	factories,	much	like	






























other	 valuable	 products	 from	 the	 lactose	
abundant	in	whey,	using	our	engineered	yeast	
strain,”	Jin	said.	■
THE QUEST TO SATISFY THE SWEET 
tooth without adding to the waistline has 
a	new	weapon	 in	 its	 arsenal:	 a	 strain	of	
yeast	that	can	metabolize	lactose,	the	sugar	
in	dairy	products,	into	tagatose,	a	natural	












the journal Nature Communications.








fructose,	 24.	 As	 such,	 tagatose	 carries	 a	
Low-calorie 
lactose sweetener gets 





























Tagatose, an alternative low-calorie sweetener, could be produced by more efficiently produced by yeast
Tagatose is 
a sweetener that 
exhibits almost 
identical tastes and 
textures of sucrose, 
or table sugar. How-
ever, tagatose has 
many fewer calories 
than sucrose.”
Chemical steps in tagatose production
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And	because	 it	 catalyzes	 the	 formation	of	




associated with Sulfuri result from its unusual 



































Fettucini may be 
most obvious sign of 
life on Mars
  If we see 
the deposition 
of this kind 
of extensive 
filamentous rock 
on other planets, 
we would know 
it’s a finger- 
print of life.”
A ROVER SCANNING THE SURFACE OF MARS FOR 
evidence of life might want to check for rocks that look like 
pasta,	researchers	report	in	the	journal	Astrobiology.
The	bacterium	that	controls	the	formation	of	such	rocks	on	
Earth is ancient and thrives in harsh environments that are sim-
ilar	to	conditions	on	Mars,	said	Professor	of	Geology	and	Micro-
biology	Bruce	Fouke	(BCXT),	who	led	the	NASA-funded	study.
“It	 has	 an	 unusual	 name,	 Sulfurihydrogenibium yellowston-
ense,”	he	said.	“We	just	call	it	‘Sulfuri.’”
Fettucini rocks created from bacteria growing in a  
hotspring at Yellowstone National Park
14 15
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Smith’s	 technology	 platform	 tags	 each	












































Illinois researchers are 
first to count growth 

















In the platform, each growth factor (EGF) is tagged with a fluorescent quantum dot (QD), allowing it to be counted.
Glowing dots reveal the presence of growth factor molecules in individual cells.
16 17
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the S-layer was essential to Sulfolobus,	but	
Zhang	confirmed	that	it’s	not.	He	said	this	
came	as	a	surprise,	but	they	now	have	the	








































wanted to see if eukaryotes shared any essen-
Study of archaeal 
cells could teach us 
more about ourselves
Mount Mutnowsky, an area where archael cells thrive in high temperatures































In analyzing genetic activity in human endo-
crine-resistant	breast	tumors,	the	researchers	
found	that	the	drug	combination	decreased	
































majority of women’s deaths from hormone-re-
sponsive	breast	cancer.
Drugs reprogram genes in 
breast tumors to prevent 
endocrine resistance
Cancer therapies shift the dynamics of a complex network of signaling molecules within tumor cells Zeynep Madak-Erdogan, center, joined by her research team, graduate students Eylem Kulkoyluoglu-Cotul, far left, 
Brandi Patrice Smith, back, and undergraduate student Kevin Duong, right
They found that the 
combination of 4-OHT 
and selinexor caused the 
tumors to regress faster 
and more completely 
than either drug alone—
effects that continued 










Cystic	 fibrosis	 is	a	 lifelong	disease	 that	
makes	patients	vulnerable	to	lung	infections.	
There	are	 treatments	 for	some	but	not	all	










“Instead	of	 trying	 to	do	gene	 therapy,	
which	is	not	yet	effective	in	the	lung,	or	to	
correct	the	protein,	our	approach	is	different.	




























Martin Burke, right, at work in his lab with Katrina Muraglia, foreground, who just completed her PhD in biochemistry, and research grad student Rajeev Chorghade
We use a small 
molecule surrogate  
that can perform the 
channel function of  
the missing protein, 
which we call a  
molecular prosthetic.”  


















will conduct clinical trials to see whether 
amphotericin	delivered	to	the	lungs	is	effec-
tive	in	humans	with	cystic	fibrosis.		










BACTERIA IN THE HUMAN BODY ARE 



















































































Microbes in human body 
swap genes, even across 
tissue boundaries

















































































if they could determine which viruses had a 
chance	of	infecting	that	population	of	bacteria.	
They	compared	the	bacterial	population	to	known	





























that you get is 
the strain that 
you pretty much 
have for the rest 
of your life.”
PATIENTS WITH CYSTIC FIBROSIS ARE OFTEN INFECT-
ED by Pseudomonas aeruginosa,	a	bacterium	that	 infects	 the	
lungs	 and	prevents	 breathing;	 for	 these	patients,	 infections	
are	usually	chronic	and	may	be	deadly.
P. aeruginosa	itself	can	also	be	infected	by	viruses,	which	
can	affect	 the	clinical	outcomes	of	 cystic	 f ibrosis	patients.	
Research	 published	 in	mSystems	 has	 provided	 insight	 into	
this	 bacterium’s	 diversity	 and	 immune	 system.	 The	 work	
was	supported	by	 the	Cystic	Fibrosis	Foundation,	 the	Uni-
versity	of	Illinois,	the	Allen	Institute,	and	the	NIH.
A Petri dish with a growing culture of Pseudomonas aeruginosa
26 27
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with	 breast	 cancer	 risk,	Madak-Erdogan’s	
group	obtained	blood	samples	from	the	Susan	
G.	Komen	Tissue	Bank	and	compared	those	












































Fatty acids rewire cells to 
promote obesity-related 
breast cancer



































































While it will likely take more than a decade for 
this	technology	to	be	translated	into	food	crops	and	
achieve	regulatory	approval,	RIPE	and	its	spon-





shortcut for photosynthetic 
glitch, boost crop 
growth 40%
We could 
feed up to 200 
million additional 
people with the 
calories lost to 
photorespiration 
in the Midwestern 
U.S. each year.”
PLANTS CONVERT SUNLIGHT INTO ENERGY THROUGH 
photosynthesis,	 but	 this	 biological	 superpower	 is	 plagued	 by	
a	 key	weakness.	 To	 deal	 with	 it,	many	 plants	 rely	 on	 an	 en-
ergy-expensive	process	called	photorespiration	that	drastically	
suppresses	their	yield	potential.












from the original coral skeleton without using 
high-powered	microscopes,”	said	Kyle	Fouke,	

























created	 the	 first	 reliable	and	 reproducible	
correction factor that estimates the magnitude 


































Coral skeletons contain a mineral called 
aragonite,	deposited	by	coral	polyps.	However,	
the	mineral	also	crystalizes	from	seawater,	






Great Barrier Reef coral 
provides correction 
factor to global climate
Professor of Geology / Microbiology Bruce 
Fouke, front center, is joined by research 
teammates, including from far left, 
Mayandi Sivaguru,Kaitlyn Fouke, Kyle 
Fouke, and Lauren Todorov, far right
 We can ground 
truth coral-based sea- 
surface temperature 
records against 
records made using 
temperature probes.”
NEWLY DEVELOPED GEOLOGICAL techniques help uncover the 
most accurate and high-resolution climate records to date, according 
to a new study. The research finds that the standard practice of using 
modern and fossil coral to measure sea-surface temperatures may not 
be as straightforward as originally thought. By combining high-reso-
lution microscopic techniques and geochemical modeling, researchers 
are using the formational history of Porites coral skeletons to fine-tune 
the records used to make global climate predictions.
Coral skeletons could help researchers 
















































Summer heats up with  














especially	 cacti.	So	when	we	went	 to	 the	










The	 camp	 is	 co-organized	 by	 USDA	















smiles and tell me how they were glad they 
were	able	to	attend	the	camp	because	they	
made	new	friends	throughout	the	week.”





















eties	 are	 developed,	 forensic	 evidence	 is	
interpreted,	and	new	materials	and	fuels	are	
being	produced.




















New avenues and  
new audiences for  























Stephen Long elected  










“We	 are	 very	 excited	 and	 proud,”	 said	
Swanlund Professor of Entomology and IGB 
Director	Gene	Robinson	(GNDP).	“Steve’s	
accomplishments	are	monumental,	and	we	



















ing the Marsh Award for Climate Change 






from Reading University and a doctorate in 
plant	environmental	physiology	from	Leeds	
University,	both	in	the	U.K.
Brendan Harley  




the induction of Professor of Chemical and 
Biomolecular	Engineering	Brendan	Harley	
(RBTE	leader)	to	its	College	of	Fellows.



































Ainsworth receives 2019 












Ainsworth led the evolution of the SoyFACE 
Global	Change	Research	Facility,	where	she	




























Donovan named to  








recognized scientists serving on the committee 
to	ensure	America’s	dietary	guidance	reflects	the	
latest	science.































the University of Illinois at Chicago College of 
Medicine.	In	October	2017,	Donovan	was	elected	
to	the	National	Academy	of	Medicine.
Iken berry Endowed University Chair of Crop Sciences 




Improved model better 















































Dating	back	 to	1896,	 the	 Illinois	experi-








Staying green longer into the season can 
mean	 greater	 yield.	 The	 plant	 continues	
photosynthesizing	and	putting	energy	toward	













tobacco into factory for 
high-value proteins








A team of researchers from Cornell 
University and the University of Illinois 



























Biosynthetic pathway in 





























cluster of genes included one that held the 
information	for	a	peptide	made	by	a	ribosome,	










A warming Midwest 
increases likelihood that 
farmers will need to irrigate
If	current	climate	and	crop-improvement	
trends	continue	into	the	future,	Midwestern	







The	 study,	 reported	 in	 the	 journal	










Some	 strategies	 can	 help	 counter	 the	
drying	conditions,	DeLucia	said.	The	use	of	






where	 conditions	 are	more	 humid.	 The	
USDA	and	NASA	supported	this	research.
































the National Academy of Sciences;	the	NSF	and	
the	NIH	supported	this	work.
Scientists stack algorithms 









In	a	publication	in	Frontiers in Plant Science,	
the	team	led	by	Carl	Bernacchi	(CABBI/GEGC),	






















Breakthrough to measure 
plant improvements helps 
boost production






of the journal Remote Sensing of Environment,	





























promote muscle regrowth 




































Illinois study identifies  










“We	 think	 the	 soybean	cyst	nematode	
has	evolved	this	body	shape	so	that	they	can	
produce	a	lot	more	offspring,”	says	Nathan	



























Project aims to revive 
natural product discovery
An	award	from	NIH	is	enabling	research-





The	 project	 is	 being	 led	 by	 Steven	 L.	






























Reducing energy required 


























































































































Rising temperatures may 
safeguard crop nutrition  
as climate changes
























the research along with the USDA National 
Institute	of	Food	and	Agriculture.
The	team	tested	the	soybeans	in	real-world	
field	 conditions	 at	 the	 Soybean	 Free-Air	
Concentration	Experiment	(SoyFACE),	an	





Cell size and cell- 




























they calculated the cell size and determined the 
mean	cell	diameter	necessary	for	reactivation.	
They	discovered	that	within	a	latent	population,	









When temp drops,  
Siberian Miscanthus  
plants surpass main  
bioenergy variety






from the University of Illinois and Aarhus 



































Neurobiologist Leslie  





genetics	 and	 Behavior,	 and	 Director	 of	
the	Kavli	Neural	Systems	Institute	at	The	
Rockefeller	University,	spoke	as	part	of	the	
















approach	 spanning	 neurobiology,	 behav-
ior,	genetics,	and	genomics.	Beginning	in	
















































Co-investigators on the grant include Illinois’ 
Matthew	Turk,	Assistant	Professor	of	Astron-
omy	and	Research	Scientist	at	NCSA;	Stephen	
P.	 Long	 (BSD/CABBI/GEGC),	 Ikenberry	
Endowed University Chair of Plant Biology and 
Crop	Sciences;	Kaiyu	Guan	(CABBI),	Assistant	






Annual meeting  
explores ways to feed  




with less water and fertilizers on shrinking 
acreage,	despite	stagnating	yields,	threats	of	
pests	and	disease,	and	a	changing	climate.	
Recent advances to address hunger through 








tist with the USDA Agricultural Research 
Service.	Ainsworth	was	awarded	the	2019	
National Academy of Sciences Prize in Food 
and	Agriculture	Sciences.








“Plants	have	 to	do	 three	key	 things	 to	
produce	the	food	we	eat:	capture	sunlight,	
use	 that	 energy	 to	 manufacture	 plant	
biomass,	and	divert	as	much	of	the	biomass	









NYT columnist and author 





of Illinois in March to lecture on his newest 
book,	titled	She Has Her Mother’s Laugh: The 















Zimmer	 won	 the	 National	 Academies	
Communication Award and is a three-time 






The New York Times and writes regularly for 
magazines such as National Geographic and 
Wired.	He	is	the	author	of	thirteen	books;	





for	Nonfiction.	The Guardian named it the 
best	science	book	of	2018.
Ethics Center working  
to develop leadership 
curriculum for HHMI
Researchers from Illinois’ National Center 
for	Professional	&	Research	Ethics	(NCPRE)	


















































Alcoholic	 beverages	might	 have	 never	














bees.	 It’s	appropriate,	 then,	 that	Anheus-
er-Busch’s	new	honey	beverage	will	come	as	
a	significant	boost	to	bee	research	at	Illinois,	






























Center for Advanced Study 












American Institute for Medical 
and Biological Engineering 
(AIMBE)	College	of	Fellows
Paul Hergenrother
Professor of Chemistry 
(ACPP	leader/MMG);	George	


























and Plant Biology 
(BSD/CABBI/GEGC);	 
























Murchison-Mallory Professor of 
Chemistry,	Professor	of	Materials	
Science	and	Engineering	(BSD);	
American Chemical Society 






















































Automated Synthetic Biology 





National Science Foundation 
“Computational	Reconstruction	

















National Science Foundation 
“RAPID:	Characterization	
of	Pathogens	in	Water,	Soil	
and Animal Facilities for 
















Assessment of Risk and 































































National Science Foundation 
“I/U/CRC:	Computing	and	




National Science Foundation 
“Convergence:	RAISE:	




Give to the IGB




















scientists and to recognize his discoveries and 
work	that	spanned	nearly	half	a	century	at	the	
University	of	Illinois	at	Urbana-Champaign.








Funds for the iGEM team will give undergrad-
uates	the	chance	to	present	their	research	to	an	
international	audience	in	Boston.
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